The objective of this study was to evaluate the effects of different levels of Vitex agnuscastus (VAC) on in vitro gas production (GP), organic matter digestibility (OMD) and net energy lactation (NEL) using an in vitro gas-production method. Two rumen-fistulated sheep were used in the experiment. The sheep were fed 60% alfalfa hay and 40% concentrate feed twice daily. Five different levels of VAC were added to the concentrate (CON) to produce 200 mg DM (CON -without VAC; 1 -2 mg VAC+198 mg CON; 2 -4 mg VAC+196 mg CON; 3 -6 mg VAC+194 mg CON; 4 -8 mg VAC+192 mg CON; 5 -10 mg VAC+190 mg CON). The volume of gas produced was recorded at 2, 4, 8, 12, and 24 h after incubation. The results showed GP, OMD and NEL contents with no significant changes even as the level of VAC were added to the CON. VAC groups affected the rapidly degraded fractions; however, did not affect the slowly degraded fractions.
INTRODUCTION

39
40 The aim of manipulating rumen fermentation was to improve the feed efficiency for the production of 41 meat, milk or wool from ruminant animals. The fermentation pattern can be selectively modified to 42 maximize microbial protein synthesis and produce end-products of digestion. Antibiotic feed additives, 43 such as ionophore and antibiotic monensin, have been widely used for this purpose (Nagaraja, 1995) .
44 However, the use of antibiotics as feed additives in intensive production systems is banned in the 45 European Union because of the presence of residues in milk and in meat (EC, 2003; Regulation 46 1831 . This ban has created the need for suitable alternatives to these antibiotics.
47 One of these alternatives is the use of herbal extracts and their active substances as essential oils 48 (Greathead, 2003) . The Essential oils are drawing interest both in the industry and the scientific 49 research due to their antibacterial and antifungal properties, which make them more useful as natural 50 additives in feeds. Previous in vitro studies on different plant extracts and plant metabolites showed the 51 potentials of some extracts, including saponins, anise oil, capsicum extract, eugenol and 52 cinnamaldehyde, to modify ruminal microbial fermentation. Calsamiglia et al., (2005) 58 Vitex agnus-castus L. (Verbenaceae) is a small tree or shrub, widely distributed along the Anatolian 59 coastal lane (Davis, 1982) . The fruits were formerly used as a substitute for pepper from Italy to 60 Eastern Georgia (Stojkoviç et al., 2011) . In Anatolian folk medicine, Vitex agnus-castus (VAC) is used 61 as diuretic, digestive, antifungal, anti-anxiety, early-birth and stomach-ache drugs (Baytop, 1999; 62 Honda et al., 1996) .
63 The objective of this study was to evaluate the effects of increasing doses of Vitex agnus-castus on in 64 vitro gas production, organic matter digestibility, and net energy lactation contents by using in vitro gas 65 production method.
67 MATERIALS AND METHODS
68 Animal and experimental diets: Two rumen-fistulated rams (Tahirova breed and East Friesian 75% x 69 Kivircik 25 %) were used (these animals were used under conditions acceptable to the appropriate 70 ethics committee). The rams were fed 60% alfalfa hay and 40% concentrate feed twice daily, as 71 described by Steingass & Menke (1986) . The feed material consists of fattening concentrate (CON) and 72 Vitex agnus-castus (VAC). Five different levels of VAC were added to the concentrate (CON) to 73 produce 200 mg DM (CON -without VAC; 1 -2 mg VAC+198 mg CON; 2 -4 mg VAC+196 mg 74 CON; 3 -6 mg VAC+194 mg CON; 4 -8 mg VAC+19 2 mg CON; 5 -10 mg VAC+190 mg CON).
75 The results of the crude nutrient analysis of CON and VAC are presented in Table 1 . (Naumann and Bassler, 1993) . The metabolisable 83 energy (ME) was calculated based on the chemical composition (Anonymous, 1991) .
84 The rumen fluid was collected from two fistulated ruminal rams before the morning-feeding. The 85 estimates of gas production were obtained using the method of Menke & Steingass (1988) . A buffer 86 solution (macro and micro-minerals) was prepared on the day prior to the analysis, and incubated in a 87 water bath at 39°C under a continuous CO 2 stream (DLG, 1981) . Incubations were terminated after 24 88 h for the organic matter digestibility (OMD) and for net energy lactation (NEL) estimations of the 89 concentrate and for the aromatic plant mixtures. The volume of gas produced was recorded at 2, 4, 8, 90 12 and 24 h after inoculation; the gas production (GP) results were applied in order to calculate OMD 91 and NEL, using the following equations:
92 OMD (%)=0.889 x GP + 0.448 x CP * + 0.651 x CA * +14.88 (Menke and Huss, 1987) .
93
* in % DM.
94 NEL (MJ/kg DM)=3.95+0.3305xGP-0.0023xGP 2 +0.0535xCP+0.0132xEE 2 -0.0336xCF-0.1073 x CA 95 (Aiple, 1993) .
96 GP: 24-h cumulative gas production in DM.
97 The essential oils from 10 g of dry plant materials were extracted by hydro-distillation for 3 h using a Reviewing Manuscript 
